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Read each sub data segment in a first data segment and perform
a first operation on a sub data segment corresponding to a first
configuration type to obtain a second data segment, where the 101

first data segment is a data segment obtained after a second
operation is performed on a sub data segment that is in a preset
data segment and is corresponding to an actual configuration
type of a memory, and the first operation is an inverse operation
of the second operation
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FIG. 1
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1
METHOD AND APPARATUS FOR
CONTROLLING MEMORY STARTUP

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to Chinese Patent Appli-
cation No. 201310392586.6, filed Sep. 2, 2013, which is
hereby incorporated by reference in its entirety.

TECHNICAL FIELD

The present invention relates to the field of memory control
technologies, and in particular, to a method and an apparatus
for controlling memory startup.

BACKGROUND

A NAND Flash is a non-volatile random access memory
suitable for storing large volume data. Different NAND
Flashes have different configuration types (also known as
“specifications”), which is specifically embodied in a difter-
ence of the following one or more parameters: a maximum
error checking and correction (ECC) capability, a pagesize, a
blocksize, and the like.

The NAND Flash can implement various functions only
under control of a control chip, such as a startup function, a
data writing function, and a data reading function. A control
over the NAND Flash by the control chip needs to comply
with a configuration type of the NAND Flash to implement
matching configuration. For example, it is required to meet
the maximum ECC capability of the NAND Flash and read
data according to the pagesize required by the NAND Flash.
At present, generally before the NAND Flash is controlled to
start up, pin information of the control chip is configured
manually, so that the control chip learns the configuration
type of the NAND Flash, and further controls, according to
the configuration type of the NAND Flash, the NAND Flash
to start up and implement various functions.

In the foregoing implementation process of controlling
memory startup, the inventor finds that at least the following
problem exists in the prior art: In a solution in which pin
information of a control chip is manually configured, more
pins need to be configured for the control chip (for example,
three pins are used to configure the pagesize, two pins are
used to configure the blocksize, and four pins are used to
configure the maximum ECC capability), that is, more pins
need to be used, which results in high costs.

SUMMARY

Embodiments of the present invention provide a method
and an apparatus for controlling memory startup, which are
not limited to the number of pins of a control chip and reduce
costs.

To achieve the foregoing objectives, the following techni-
cal solutions are adopted in the following embodiments:

According to a first aspect, a method for controlling
memory startup is provided, where the method is applied to a
control apparatus, the control apparatus includes a preset data
segment, the preset data segment includes at least one sub
data segment, and each sub data segment is corresponding to
one configuration type; and the method includes:

reading each sub data segment in a first data segment and
performing a first operation on a sub data segment corre-
sponding to a first configuration type to obtain a second data
segment, where the first data segment is a data segment
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obtained after a second operation is performed on a sub data
segment that is in the preset data segment and is correspond-
ing to an actual configuration type of the memory, and the first
operation is an inverse operation of the second operation;

performing matching between the second data segment
and the preset data segment; and

starting up the memory according to the first configuration
type when the second data segment matches the preset data
segment.

With reference to the first aspect, in a first possible imple-
mentation manner,

the reading each sub data segment in a first data segment
and performing a first operation on a sub data segment cor-
responding to a first configuration type to obtain a second data
segment includes:

reading each sub data segment in the first data segment and
performing an inverse operation on the sub data segment
corresponding to the first configuration type to obtain the
second data segment.

With reference to the first aspect or the first possible imple-
mentation manner of the first aspect, in a second possible
implementation manner, when the second data segment does
not match the preset data segment, the method further
includes:

reading each sub data segment in the first data segment and
performing the first operation on a sub data segment corre-
sponding to a second configuration type to obtain a third data
segment;

performing matching between the third data segment and
the preset data segment; and

starting up the memory according to the second configu-
ration type when the third data segment matches the preset
data segment.

With reference to the first aspect or the first possible imple-
mentation manner of the first aspect, in a third possible imple-
mentation manner, when the second data segment does not
match the preset data segment, the method further includes:

switching an enabled/disabled state of a randomizer of the
control apparatus;

reading each sub data segment in the first data segment and
performing the first operation on the sub data segment corre-
sponding to the first configuration type to obtain a fourth data
segment;

performing matching between the fourth data segment and
the preset data segment; and

starting up the memory according to the first configuration
type when the fourth data segment matches the preset data
segment.

With reference to the third possible implementation man-
ner of the first aspect, in a fourth possible implementation
manner, the switching an enabled/disabled state of a random-
izer includes:

switching the enabled/disabled state of the randomizerin a
case in which the first configuration type supports an enabled
state and a disabled state of the randomizer.

According to a second aspect, an apparatus for controlling
memory startup is provided, where the apparatus includes a
preset data segment, the preset data segment includes at least
one sub data segment, and each sub data segment is corre-
sponding to one configuration type; and the apparatus
includes:

a reading unit, configured to read each sub data segment in
afirst data segment and perform a first operation on a sub data
segment corresponding to a first configuration type to obtain
a second data segment, where the first data segment is a data
segment obtained after a second operation is performed on a
sub data segment that is in the preset data segment and is
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corresponding to an actual configuration type of the memory,
and the first operation is an inverse operation of the second
operation;

a matching unit, configured to perform matching between
the second data segment and the preset data segment; and

a startup unit, configured to start up the memory according
to the first configuration type when the second data segment
matches the preset data segment.

With reference to the second aspect, in a first possible
implementation manner,

the reading unit is specifically configured to read each sub
data segment in the first data segment and perform an inverse
operation on the sub data segment corresponding to the first
configuration type to obtain the second data segment.

With reference to the second aspect or the first possible
implementation manner of the second aspect, in a second
possible implementation manner, when the second data seg-
ment does not match the preset data segment,

the reading unit is further configured to read each sub data
segment in the first data segment and perform the first opera-
tion on a sub data segment corresponding to a second con-
figuration type to obtain a third data segment;

the matching unit is further configured to perform match-
ing between the third data segment and the preset data seg-
ment; and

the startup unit is further configured to start up the memory
according to the second configuration type when the third
data segment matches the preset data segment.

With reference to the second aspect or the first possible
implementation manner of the second aspect, in a third pos-
sible implementation manner, when the second data segment
does not match the preset data segment, the apparatus further
includes a randomizer and a switching unit, where:

the switching unit is configured to switch an enabled/dis-
abled state of the randomizer of the apparatus;

the reading unit is further configured to read each sub data
segment in the first data segment and perform the first opera-
tion on the sub data segment corresponding to the first con-
figuration type to obtain a fourth data segment;

the matching unit is further configured to perform match-
ing between the fourth data segment and the preset data
segment; and

the startup unit is further configured to start up the memory
according to the first configuration type when the fourth data
segment matches the preset data segment.

With reference to the third possible implementation man-
ner of the second aspect, in a fourth possible implementation
manner, the switching unit is specifically configured to:

switch the enabled/disabled state of the randomizer in a
case in which the first configuration type supports an enabled
state and a disabled state of the randomizer.

According to the method and the apparatus for controlling
memory startup provided in the embodiments of the present
invention, each sub data segment included in a first data
segment in the memory is separately corresponding to one
configuration type, and the first data segment is a data seg-
ment obtained after a second operation is performed on a sub
data segment that is in a preset data segment and is corre-
sponding to an actual configuration type of the memory; a
second data segment is obtained by reading the first data
segment and performing a first operation, which is an inverse
operation of the second operation, on a sub data segment
corresponding to a first configuration type; and matching is
performed between the second data segment and the preset
data segment, and in a case in which the two data segments are
matched, itis considered that the first configuration type is the
actual configuration type of the memory, and the memory is
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started according to the first configuration type, thereby
implementing automatic determining of the actual configu-
ration type of the memory without a need of configuring pin
information. As a result, the memory can be started without
being limited by the number of pins, thereby reducing costs
and solving a problem that costs are high because more pins
need to be configured in a solution in which pin information
of a control chip is manually configured so that the control
chip learns the actual configuration type of the memory.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic flowchart of a method for controlling
memory startup according to an embodiment of the present
invention;

FIG. 2 is a schematic diagram of a method for controlling
memory startup according to an embodiment of the present
invention;

FIG. 3 is schematic flowchart of another method for con-
trolling memory startup according to an embodiment of the
present invention;

FIG. 4 is a schematic flowchart of another method for
controlling memory startup according to an embodiment of
the present invention;

FIG. 5A and FIG. 5B are a schematic flowchart of another
method for controlling memory startup according to an
embodiment of the present invention;

FIG. 6 is a schematic structural diagram of an apparatus for
controlling memory startup according to an embodiment of
the present invention; and

FIG. 7 is a schematic structural diagram of another appa-
ratus for controlling memory startup according to an embodi-
ment of the present invention.

DESCRIPTION OF EMBODIMENTS

The following clearly describes the technical solutions in
the embodiments of the present invention with reference to
the accompanying drawings in the embodiments of the
present invention. Apparently, the described embodiments
are merely a part rather than all of the embodiments of the
present invention. All other embodiments obtained by per-
sons of ordinary skill in the art based on the embodiments of
the present application without creative efforts shall fall
within the protection scope of the present application.

Itshould be noted that the character “I” in this specification
generally indicates an “or” relationship between the associ-
ated objects.

Embodiment 1

Referring to FIG. 1, FIG. 1 shows a method for controlling
memory startup according to an embodiment of the present
invention, where the method is applied to a control apparatus,
the control apparatus includes a preset data segment, the
preset data segment includes at least one sub data segment,
and each sub data segment is corresponding to one configu-
ration type; and the method includes:

101: Read each sub data segment in a first data segment and
perform a first operation on a sub data segment corresponding
to a first configuration type to obtain a second data segment,
where the first data segment is a data segment obtained after
a second operation is performed on a sub data segment that is
in the preset data segment and is corresponding to an actual
configuration type of the memory, and the first operation is an
inverse operation of the second operation.
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The memory in this embodiment of the present invention
may be a NAND Flash; and an execution body of the method
provided in this embodiment of the present invention may be:
a controller that controls the memory so as to implement
various functions (such as a startup function, a data writing
function, and a data reading function), and a physical form of
the controller may be a control chip, or the like. If the memory
is a NAND Flash, the execution body may be a NAND Flash
Controller (NAND).

Different NAND Flashes have different configuration
types, which is specifically embodied in a configuration dif-
ference of the following one or more parameters: a maximum
ECC capability, a pagesize, a blocksize, and the like. This
embodiment of the present invention may be applied to a
scenario in which the actual configuration type of the memory
is automatically determined in several configuration types
formed by any one or more of the foregoing parameters, so as
to control the startup of the memory according to the actual
configuration type of the memory.

It should be noted that there are various configuration types
formed by combinations of the foregoing parameters, and the
most basic parameters and the most important parameters are
the maximum ECC capability and the pagesize. Therefore,
the following embodiments are all described by using an
example that the actual configuration type of the memory is
determined in several configuration types formed by the
maximum ECC capability and the pagesize. For example,
24-bit ECC and an 8 KB pagesize form one configuration
type, and 24-bit ECC and a 4 KB pagesize form another
configuration type.

The preset data segment may be formed by a segment of
data in a startup program for controlling the startup of the
memory and ECC code generated by the segment of data. A
length of the preset data segment is not limited in this embodi-
ment of the present invention, for example, the length may be
1 KB.

The preset data segment includes at least one sub data
segment, and each sub data segment is corresponding to one
configuration type, for example, which may be that: the 0 to
31? bytes are corresponding to a configuration type formed
by the 24-bit ECC and the 8 KB pagesize, the 32 to 63"
bytes are corresponding to a configuration type formed by the
24-bit ECC and the 4 KB pagesize.

The first data segment may be the data segment obtained
after the second operation is performed on the sub data seg-
ment that is in the preset data segment and is corresponding to
the actual configuration type of the memory, and the first data
segment may be stored inthe memory in advance. The second
operation is an operation used for marking the actual configu-
ration type of the memory. A specific type of the second
operation is not limited in this embodiment of the present
invention. For example, the second operation is a scrambling
operation performed on the actual configuration type of the
memory according to a specific algorithm; and in this case,
the first operation may be a descrambling operation and the
like for the specific algorithm. Specifically, when the startup
program is being loaded into the memory, the loading is
performed after the scrambling operation is performed on the
sub data segment corresponding to the actual configuration
type of the memory according to the specific algorithm, and
one or more other sub data segments except the sub data
segment corresponding to the actual configuration type of the
memory is normally loaded.

It may be known that a difference between the preset data
segment and the first data segment is that the sub data segment
corresponding to the actual configuration type of the memory
is not marked in the preset data segment.
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The step 101 may include that: after reading each sub data
segment in the first data segment one by one, the control
apparatus performs the first operation on the sub data segment
corresponding to the first configuration type to obtain the
second data segment; or, in a process of reading each sub data
segment in the first data segment one by one, when the sub
data segment corresponding to the first configuration type is
read, the control apparatus performs the first operation on the
sub data segment corresponding to the first configuration
type, and obtains the second data segment after completing
reading each sub data segment in the first data segment.

Optionally, the reading each sub data segment in a first data
segment and performing a first operation on a sub data seg-
ment corresponding to a first configuration type to obtain a
second data segment includes:

reading each sub data segment in the first data segment and
performing an inverse operation on the sub data segment
corresponding to the first configuration type to obtain the
second data segment.

102: Perform matching between the second data segment
and the preset data segment.

103: Start up the memory according to the first configura-
tion type when the second data segment matches the preset
data segment.

The second data segment matches the preset data segment,
which indicates that the first configuration type is the actual
configuration type of the memory. Therefore, the memory can
be started according to the first configuration type.

For example, if the first configuration type is the configu-
ration type formed by the 24-bit ECC and the 8 KB pagesize,
the maximum ECC capability of the memory is set to 24 bits,
the pagesize is set to 8 KB, and the memory is started accord-
ing to the 24-bit ECC and the 8 KB pagesize. In addition, after
controlling the memory to start, the control apparatus con-
trols, according to the 24-bit ECC and the 8 KB pagesize, the
memory to implement the data reading function, the data
writing function, and the like.

In one embodiment of the present invention, when the
second data segment does not match the preset data segment,
the method further includes:

Step one: Read each sub data segment in the first data
segment and perform the first operation on a sub data segment
corresponding to a second configuration type to obtain a third
data segment.

Step two: Perform matching between the third data seg-
ment and the preset data segment.

Step three: Start up the memory according to the second
configuration type when the third data segment matches the
preset data segment.

Exemplarily, the second configuration type is one of other
configuration types corresponding to each sub data segment
in the first data segment than the first configuration type. In
this embodiment, when the second data segment does not
match the preset data segment, it is considered that the first
configuration type is not the actual configuration type of the
memory. Therefore, the actual configuration type of the
memory may be determined again, that is, the foregoing step
one and step two are performed. If step three is performed, it
indicates that the selected second configuration type is the
actual configuration type of the memory.

It should be noted that when the third data segment does not
match the preset data segment, the foregoing step one and step
two may be performed again to obtain another matching
result between the third data segment corresponding to the
second configuration type and the preset data segment, until a
performing condition of step three is met.
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In another embodiment of the present invention, when the
second data segment does not match the preset data segment,
the method further includes:

Step A): Switch an enabled/disabled state of a randomizer
of the control apparatus.

Step B): Read each sub data segment in the first data
segment and perform the first operation on the sub data seg-
ment corresponding to the first configuration type to obtain a
fourth data segment.

Step C): Perform matching between the fourth data seg-
ment and the preset data segment.

Step D): Start up the memory according to the first con-
figuration type when the fourth data segment matches the
preset data segment.

Exemplarily, the switching an enabled/disabled state of a
randomizer may be changing pin enabling of the randomizer.
Specifically, if the pin enabling of the randomizer is 1 in a
process of performing the steps 101 and 102, change it to 0; if
the pin enabling of the randomizer is O in the process of
performing the steps 101 and 102, change it to 1.

Optionally, step A) may specifically include:

switching the enabled/disabled state of the randomizer in a
case in which the first configuration type supports an enabled
state and a disabled state of the randomizer.

It should be noted that in this embodiment of the present
invention, when the configuration type is formed according to
the combination of the maximum ECC capability and the
pagesize, and the memory is started according to the first
configuration type, the control apparatus may complete con-
figuration of a blocksize in a process of reading data in the
first blocksize.

According to the method for controlling memory startup
provided in this embodiment of the present invention, each
sub data segment included in a first data segment in the
memory is separately corresponding to one configuration
type, and the first data segment is a data segment obtained
after a second operation is performed on a sub data segment
that is in a preset data segment and is corresponding to an
actual configuration type of the memory; a second data seg-
ment is obtained by reading the first data segment and per-
forming a first operation, which is an inverse operation of the
second operation, on a sub data segment corresponding to a
first configuration type; and matching is performed between
the second data segment and the preset data segment, and in a
case in which the two data segments are matched, it is con-
sidered that the first configuration type is the actual configu-
ration type of the memory, and the memory is started accord-
ing to the first configuration type, thereby implementing
automatic determining of the actual configuration type of the
memory without a need of configuring pin information. As a
result, the memory can be started without being limited by the
number of pins, thereby reducing costs and solving a problem
that costs are high because more pins need to be configured in
a solution in which pin information of a control chip is manu-
ally configured so that the control chip learns the actual con-
figuration type of the memory.

Embodiment 2

A preset data segment includes at least one sub data seg-
ment, and each sub data segment is corresponding to one
configuration type. Referring to FIG. 2, (a) is a preset data
segment, where the preset data segment is formed by a seg-
ment of data in a startup program of a memory and an ECC
code generated by the segment of data; the preset data seg-
ment includes multiple sub data segments, and each sub data
segment is separately corresponding to one configuration
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type, which is separately marked as A, B,C, D, ..., and K. A
is a configuration type formed by a 24-bit ECC and an 8 KB
pagesize, and B is a configuration type formed by a 24-bit
ECC and a 4 KB pagesize. Assuming that an actual configu-
ration type of the memory is A, when the startup program is
being loaded into the memory, an inverse operation may be
performed on a sub data segment that is in the preset data
segment and is corresponding to the configuration type A and
then the sub data segment is loaded, and a sub data segment
that is in the preset data segment and is not corresponding to
the configuration type A is loaded normally, thereby generat-
ing a first data segment (as shown in (b)).

According to the preset data segment shown in (a) in FIG.
2 and the first data segment shown in (b) in FIG. 2, this
embodiment of the present invention provides a method for
controlling memory startup. As shown in FIG. 3, the method
includes:

301: Read each sub data segment in the first data segment,
perform an inverse operation on a sub data segment that is in
the first data segment and is corresponding to a first configu-
ration type, and use a first data segment obtained after the
inverse operation is performed as a second data segment.

The first configuration type is specifically one of A, B, C,
D,...,and K. In a specific implementation, the first configu-
ration type may be a default configuration type. If a default
first configuration type is A, the second data segment obtained
in the step 301 is shown in (c) in FIG. 2; if the default first
configuration type is B, the second data segment obtained in
the step 301 is shown in (d) in FIG. 2.

302: Determine whether the second data segment matches
the preset data segment.

If the second data segment matches the preset data seg-
ment, astep 303 is performed; if the second data segment does
not match the preset data segment, a step 304 is performed.

When the second data segment is the same as the preset
data segment, it may be considered that the second data seg-
ment matches the preset data segment, and this case indicates
that the first configuration type is the actual configuration
type of the memory; when the second data segment is not the
same as the preset data segment, it may be considered that the
second data segment does not match the preset data segment,
and this case indicates that the first configuration type is not
the actual configuration type of the memory. It may be known
that the second data segment shown in (c¢) in FIG. 2 matches
the preset data segment, and the second data segment shown
in (d) in FIG. 2 does not match the preset data segment.

303: Start up the memory according to the first configura-
tion type.

Inthis case, the second data segment is shown in (¢) in FIG.
2, and the step 303 is specifically performed as follows: Set a
maximum ECC capability of the memory to 24 bits, set a
pagesize to 8 KB, and start up the memory according to the
configuration. It should be noted that a control apparatus may
complete configuration of a blocksize in a process of reading
data in the first blocksize.

After the step 303, a process of searching for a matched
configuration type ends.

304: Determine whether there is an unselected configura-
tion type.

If there is no unselected configuration type, the process of
searching for a matched configuration type ends; if there is an
unselected configuration type, a step 305 is performed.

Exemplarily, if the default first configuration type is B, the
step 304 is performed after the step 302, B is a selected
configuration type, and other configuration types A, C, D, . .
. ,and K are unselected configuration types. When there is no
unselected configuration type, it may be considered that a
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configuration type corresponding to each sub data segment in
the first data segment has been selected, and a configuration
type same as the actual configuration type of the memory is
not found.

305: Determine a second configuration type in the unse-
lected configuration type and use the second configuration
type as the first configuration type. This case indicates that
there is an unselected configuration type, and the process
proceeds with searching for the actual configuration type of
the memory in the foregoing manner.

The step 301 is performed after the step 305.

Exemplarily, as shown in FIG. 2, in the step 301, if the
default first configuration type is B, the step 305 is performed.
Optionally, one configuration type may be selected from the
unselected configuration types A, C, D, . . ., and K as the
second configuration type. A selection manner may be ran-
dom selection or selection according to a preset sequence.
The preset sequence may be set according to an actual project.
The following provides one preset sequence: (1) a configura-
tion type formed by a 24-bit ECC and an 8 KB pagesize; (2)
a configuration type formed by a 24-bit ECC and a 4 KB
pagesize; (3) a configuration type formed by a 40-bit ECC and
an 8 KB pagesize; and (4) a configuration type formed by a
40-bit ECC and a 16 KB pagesize.

Exemplarily, if it is assumed that a selected second con-
figuration type is the configuration type formed by a 40-bit
ECC and an 8 KB pagesize, the second configuration type is
used as the first configuration type. Specifically, the configu-
ration type formed by the 40-bit ECC and the 8 KB pagesize
is used as the first configuration type.

It should be noted that the foregoing Embodiment 1
describes the following step: Read each sub data segment in
the first data segment and perform the first operation on a sub
data segment corresponding to a second configuration type to
obtain a third data segment. To make steps of the entire
solution clear, in this embodiment, “the third data segment”
described in Embodiment 1 is also referred to as the second
data segment. A difference lies in that the second data seg-
ment in Embodiment 1 is the second data segment obtained
after the step 301 is performed for the first time in this
embodiment, and the third data segment in Embodiment 1 is
the second data segment obtained after the step 301 is per-
formed for the second time to the K” time in this embodi-
ment.

According to the method for controlling memory startup
provided in this embodiment of the present invention, each
sub data segment included in a first data segment in the
memory is separately corresponding to one configuration
type, and the first data segment is a data segment obtained
after a second operation is performed on a sub data segment
that is in a preset data segment and is corresponding to an
actual configuration type of the memory; a second data seg-
ment is obtained by reading the first data segment and per-
forming a first operation, which is an inverse operation of the
second operation, on a sub data segment corresponding to a
first configuration type; and matching is performed between
the second data segment and the preset data segment, and in a
case in which the two data segments are matched, it is con-
sidered that the first configuration type is the actual configu-
ration type of the memory, so that the memory is started
according to the first configuration type (in a case in which the
two data segments are not matched, a first configuration type
is determined again in an unselected configuration type, and
the foregoing step is performed again, until a second data
segment that matches the preset data segment is obtained),
thereby implementing automatic determining of the actual
configuration type of the memory without a need of config-
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uring pin information. As a result, the memory can be started
without being limited by the number of pins, thereby reducing
costs and solving a problem that costs are high because more
pins need to be configured in a solution in which pin infor-
mation of a control chip is manually configured so that the
control chip learns the actual configuration type of the
memory.

Embodiment 3

A preset data segment includes at least one sub data seg-
ment, and each sub data segment is corresponding to one
configuration type. According to the preset data segment
shown in (a) in FIG. 2 and the first data segment shown in (b)
in FIG. 2, this embodiment of the present invention provides
another method for controlling memory startup. As shown in
FIG. 4, the method includes:

401: Read each sub data segment in the first data segment,
perform an inverse operation on a sub data segment that is in
the first data segment and is corresponding to a first configu-
ration type, and use a first data segment obtained after the
inverse operation is performed as a second data segment.

402: Determine whether the second data segment matches
the preset data segment.

If the second data segment matches the preset data seg-
ment, astep 403 is performed; if the second data segment does
not match the preset data segment, a step 404 is performed.

403: Start up the memory according to the first configura-
tion type.

For specific descriptions of the steps 401 to 403, reference
may be made to the steps 301 to 303 in Embodiment 2, and
details are not described any further herein.

After the step 403, a process of searching for a matched
configuration type ends.

404: Switch an enabled/disabled state of a randomizer.

Exemplarily, the switching an enabled/disabled state of a
randomizer may be changing pin enabling of the randomizer.
Specifically, if the pin enabling of the randomizer is 1 in a
process of performing the steps 401 and 402, change it to 0; if
the pin enabling of the randomizer is O in the process of
performing the steps 401 and 402, change it to 1.

405: Read each sub data segment in the first data segment,
perform the inverse operation on the sub data segment corre-
sponding to the first configuration type, and use a first data
segment obtained after the inverse operation is performed as
a fourth data segment.

It should be noted that, in order to keep consistency with
Embodiment 1, in this embodiment, the fourth data segment
is used when there are no second and third data segment.

406: Determine whether the fourth data segment matches
the preset data segment.

If the fourth data segment matches the preset data segment,
the step 403 is performed; if the fourth data segment does not
match the preset data segment, a step 407 is performed.

407: Determine whether there is an unselected configura-
tion type.

If there is no unselected configuration type, the process of
searching for a matched configuration type ends; if there is an
unselected configuration type, a step 408 is performed.

408: Determine a second configuration type in the unse-
lected configuration type according to a preset sequence, and
use the second configuration type as the first configuration
type.

For a specific description of the step 408, reference may be
made to the step 305 in Embodiment 2, and details are not
described any further herein. The step 401 is performed after
the step 408.
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Optionally, referring to FIG. 5A and FIG. 5B, the following
steps may further be included after the step 403 and before the
step 404:

404 A: Determine an enabled/disabled state, supported by
the first configuration type, of the randomizer.

The current enabled/disabled state of the randomizer
includes an enabled state and a disabled state. The enabled/
disabled state, supported by the first configuration type, of the
randomizer includes: the enabled state only, the disabled state
only, and both the enabled state and the disabled state.

404B: Determine whether the enabled/disabled state, sup-
ported by the first configuration type, of the randomizer is the
enabled state and the disabled state.

If'the enabled/disabled state, supported by the first configu-
ration type, of the randomizer is the enabled state and the
disabled state, the step 404 is performed; if the enabled/
disabled state, supported by the first configuration type, of the
randomizer is not the enabled state and the disabled state, the
step 408 is performed.

Exemplarily, when the first configuration type supports
only one of the enabled state and the disabled state of the
randomizer, a control apparatus sets the enabled/disabled
state of the randomizer to the one of the enabled state and the
disabled state supported by the first configuration type in (or
before) a process of performing the step 401. For example, if
the current enabled/disabled state of the randomizer is the
enabled state, and the first configuration type supports only
the enabled state, the control apparatus does not change the
enabled/disabled state of the randomizer; if the first configu-
ration type supports only the disabled state, the control appa-
ratus automatically switches the randomizer from the enabled
state to the disabled state.

When the first configuration type supports both the enabled
state and the disabled state, the control apparatus does not
change the enabled/disabled state of the randomizer in (or
before) the process of performing the step 401. Therefore, in
this case, it is necessary to switch the enabled/disabled state
of'the randomizer and then perform the steps 405 and 406, so
as to exclude a case that a determining result is no in the step
402 due to incorrect setting of the enabled/disabled state of
the randomizer.

Exemplarily, if it is assumed that a configuration type
formed by an 8-bit ECC and a 2 KB pagesize supports only
the disabled state, it may be deduced that a pin of the random-
izer is in a disabled state when the first data segment is being
loaded into the memory whose actual configuration type is
the configuration type formed by the 8-bit ECC and the 2 KB
pagesize. Therefore, the pin of the randomizer is in the dis-
abled state in (or before) the process of performing the step
401, Further, if a matching result in the step 402 is no, it is
considered that the matching result is not caused by incorrect
setting of the enabled/disabled state of the randomizer, but
caused by a mismatch between the first configuration type
and the actual configuration type of the memory. Therefore, in
this case, it is unnecessary to perform the step of switching the
enabled/disabled state of the randomizer. Specific examples
of other cases are not listed one by one herein again.

It should be noted that the foregoing Embodiment 1
describes the following step: Read each sub data segment in
the first data segment and perform the first operation on a sub
data segment corresponding to a second configuration type to
obtain a third data segment. To make steps of the entire
solution clear, in this embodiment, “the third data segment”
described in Embodiment 1 is also referred to as the second
data segment. A difference lies in that the second data seg-
ment in Embodiment 1 is the second data segment obtained
after the step 401 is performed for the first time in this

10

15

20

25

30

35

40

45

50

55

60

65

12

embodiment, and the third data segment in Embodiment 1 is
the second data segment obtained after the step 401 is per-
formed for the second time to the K# time in this embodi-
ment.

According to the method for controlling memory startup
provided in this embodiment of the present invention, each
sub data segment included in a first data segment in the
memory is separately corresponding to one configuration
type, and the first data segment is a data segment obtained
after a second operation is performed on a sub data segment
that is in a preset data segment and is corresponding to an
actual configuration type of the memory; a second data seg-
ment is obtained by reading the first data segment and per-
forming a first operation, which is an inverse operation of the
second operation, on a sub data segment corresponding to a
first configuration type; and matching is performed between
the second data segment and the preset data segment, andina
case in which the two data segments are matched, it is con-
sidered that the first configuration type is the actual configu-
ration type of the memory, and the memory is started accord-
ing to the first configuration type (in a case in which the two
data segments are not matched, an enabled/disabled state of a
randomizer is switched, and the foregoing step is performed
again; and if a matching result is still that the two data seg-
ments are not matched, a first configuration type is deter-
mined again in an unselected configuration type, and the
foregoing step is performed again, until a second data seg-
ment that matches the preset data segment is obtained),
thereby implementing automatic determining of the actual
configuration type of the memory without a need of config-
uring pin information. As a result, the memory can be started
without being limited by the number of pins, thereby reducing
costs and solving a problem that costs are high because more
pins need to be configured in a solution in which pin infor-
mation of a control chip is manually configured so that the
control chip learns the actual configuration type of the
memory.

Embodiment 4

Referring to FIG. 6, FIG. 6 is an apparatus 60 for control-
ling memory startup according to an embodiment of the
present invention, where the apparatus 60 is configured to
perform the method for controlling memory startup shown in
FIG. 1. The apparatus 60 includes a preset data segment,
where the preset data segment includes at least one sub data
segment, and each sub data segment is corresponding to one
configuration type. The apparatus 60 includes:

a reading unit 601, configured to read each sub data seg-
ment in a first data segment and perform a first operation on a
sub data segment corresponding to a first configuration type
to obtain a second data segment, where the first data segment
is a data segment obtained after a second operation is per-
formed on a sub data segment that is in the preset data seg-
ment and is corresponding to an actual configuration type of
the memory, and the first operation is an inverse operation of
the second operation;

a matching unit 602, configured to perform matching
between the second data segment and the preset data segment;
and

a startup unit 603, configured to start up the memory
according to the first configuration type when the second data
segment matches the preset data segment.

Optionally, the reading unit 601 is specifically configured
to read each sub data segment in the first data segment and
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perform an inverse operation on the sub data segment corre-
sponding to the first configuration type to obtain the second
data segment.

Optionally, when the second data segment does not match
the preset data segment,

the reading unit 601 is further configured to read each sub
data segment in the first data segment and perform the first
operation on a sub data segment corresponding to a second
configuration type to obtain a third data segment;

the matching unit 602 is further configured to perform
matching between the third data segment and the preset data
segment; and

the startup unit 603 is further configured to start up the
memory according to the second configuration type when the
third data segment matches the preset data segment.

Optionally, when the second data segment does not match
the preset data segment, the apparatus 60 further includes a
switching unit 604 and a randomizer 605.

The switching unit 604 is configured to switch an enabled/
disabled state of the randomizer 605;

the reading unit 601 is further configured to read each sub
data segment in the first data segment and perform the first
operation on the sub data segment corresponding to the first
configuration type to obtain a fourth data segment;

the matching unit 602 is further configured to perform
matching between the fourth data segment and the preset data
segment; and

the startup unit 603 is further configured to start up the
memory according to the first configuration type when the
fourth data segment matches the preset data segment.

Optionally, the switching unit 604 is specifically config-
ured to switch the enabled/disabled state of the randomizer
605 in a case in which the first configuration type supports an
enabled state and a disabled state of the randomizer 605.

Optionally, the apparatus 60 may be the control apparatus
described in the foregoing embodiments.

According to the apparatus for controlling memory startup
provided in this embodiment of the present invention, each
sub data segment included in a first data segment in the
memory is separately corresponding to one configuration
type, and the first data segment is a data segment obtained
after a second operation is performed on a sub data segment
that is in a preset data segment and is corresponding to an
actual configuration type of the memory; a second data seg-
ment is obtained by reading the first data segment and per-
forming a first operation, which is an inverse operation of the
second operation, on a sub data segment corresponding to a
first configuration type; and matching is performed between
the second data segment and the preset data segment, and in a
case in which the two data segments are matched, it is con-
sidered that the first configuration type is the actual configu-
ration type of the memory, and the memory is started accord-
ing to the first configuration type, thereby implementing
automatic determining of the actual configuration type of the
memory without a need of configuring pin information. As a
result, the memory can be started without being limited by the
number of pins, thereby reducing costs and solving a problem
that costs are high because more pins need to be configured in
a solution in which pin information of a control chip is manu-
ally configured so that the control chip learns the actual con-
figuration type of the memory.

Embodiment 5

Referring to FIG. 7, FIG. 7 is an apparatus 60 for control-
ling memory startup according to an embodiment of the
present invention, where the apparatus 60 is configured to
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perform the method for controlling memory startup shown in
FIG. 1. The apparatus 60 includes a preset data segment,
where the preset data segment includes at least one sub data
segment, and each sub data segment is corresponding to one
configuration type. The apparatus 60 includes a memory 701
and a processor 702.

The memory 701 is configured to store a group of code,
where the code is used to control the processor 702 to perform
the following operations:

Read each sub data segment in a first data segment and
perform a first operation on a sub data segment corresponding
to a first configuration type to obtain a second data segment,
where the first data segment is a data segment obtained after
a second operation is performed on a sub data segment that is
in the preset data segment and is corresponding to an actual
configuration type of the memory, and the first operation is an
inverse operation of the second operation;

perform matching between the second data segment and
the preset data segment; and

start up the memory according to the first configuration
type when the second data segment matches the preset data
segment.

Optionally, the processor 702 is specifically configured to
read each sub data segment in the first data segment and
perform an inverse operation on the sub data segment corre-
sponding to the first configuration type to obtain the second
data segment.

Optionally, when the second data segment does not match
the preset data segment, the processor 702 is further config-
ured to perform the following operations:

Read each sub data segment in the first data segment and
perform the first operation on a sub data segment correspond-
ing to a second configuration type to obtain a third data
segment;

perform matching between the third data segment and the
preset data segment; and

start up the memory according to the second configuration
type when the third data segment matches the preset data
segment.

Optionally, the apparatus 60 further includes a randomizer
703. When the second data segment does not match the preset
data segment, the processor 702 is further configured to per-
form the following operations:

Switch an enabled/disabled state of the randomizer 703;

read each sub data segment in the first data segment and
perform the first operation on the sub data segment corre-
sponding to the first configuration type to obtain a fourth data
segment;

perform matching between the fourth data segment and the
preset data segment; and

start up the memory according to the first configuration
type when the fourth data segment matches the preset data
segment.

Optionally, the processor 702 is specifically configured to
switch the enabled/disabled state of the randomizer 703 in a
case in which the first configuration type supports an enabled
state and a disabled state of the randomizer 703.

Optionally, the apparatus 60 may be the control apparatus
described in the foregoing embodiments.

According to the apparatus for controlling memory startup
provided in this embodiment of the present invention, each
sub data segment included in a first data segment in the
memory is separately corresponding to one configuration
type, and the first data segment is a data segment obtained
after a second operation is performed on a sub data segment
that is in a preset data segment and is corresponding to an
actual configuration type of the memory; a second data seg-
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ment is obtained by reading the first data segment and per-
forming a first operation, which is an inverse operation of the
second operation, on a sub data segment corresponding to a
first configuration type; and matching is performed between
the second data segment and the preset data segment, and in a
case in which the two data segments are matched, it is con-
sidered that the first configuration type is the actual configu-
ration type of the memory, and the memory is started accord-
ing to the first configuration type, thereby implementing
automatic determining of the actual configuration type of the
memory without a need of configuring pin information. As a
result, the memory can be started without being limited by the
number of pins, thereby reducing costs and solving a problem
that costs are high because more pins need to be configured in
a solution in which pin information of a control chip is manu-
ally configured so that the control chip learns the actual con-
figuration type of the memory.

It may be clearly understood by persons of skilled in the art
that, for the purpose of convenient and brief description, for a
detailed working process of the foregoing system, apparatus,
and unit, reference may be made to a corresponding process
in the foregoing method embodiments, and details are not
described herein again.

In the several embodiments provided in the present appli-
cation, it should be understood that the disclosed system,
apparatus, and method may be implemented in other man-
ners. For example, the described apparatus embodiment is
merely exemplary. For example, the unit division is merely
logical function division and may be other division in actual
implementation. For example, a plurality of units or compo-
nents may be combined or integrated into another system, or
some features may be ignored or not performed. Furthermore,
the displayed or discussed mutual couplings or direct cou-
plings or communication connections may be implemented
through some interfaces. The indirect couplings or commu-
nication connections between the apparatuses or units may be
implemented in electronic, mechanical, or other forms.

The units described as separate parts may or may not be
physically separate, and parts displayed as units may or may
not be physical units, may be located in one position, or may
be distributed on a plurality of network units. A part or all of
the units may be selected according to an actual need to
achieve the objectives of the solutions of the embodiments.

In addition, functional units in the embodiments of the
present invention may be integrated into one processing unit,
or each of the units may exist alone physically, or two or more
units are integrated into one unit. The integrated unit may be
implemented by hardware in addition to a software functional
unit, or by hardware only.

The integrated unit implemented in the form of software
functional unit may be stored in a computer readable storage
medium. The software functional unit is stored in a storage
medium, and includes several instructions for instructing a
computer device (which may be a personal computer, a
server, a network device, or the like) to perform all or a part of
the steps of the methods described in the embodiments of the
present invention. The foregoing storage medium includes
any medium that can store program code, such as a USB flash
drive, a removable hard disk, a Read-Only Memory (ROM),
a Random Access Memory (RAM), a magnetic disk, or an
optical disc.

Finally, it should be noted that the foregoing embodiments
are merely intended for describing the technical solutions of
the present invention other than limiting the present inven-
tion. Although the present invention is described in detail with
reference to the foregoing embodiments, persons of ordinary
skill in the art should understand that they may still make
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modifications to the technical solutions described in the fore-
going embodiments or make equivalent replacements to some
technical features thereof, without departing from the spirit
and scope ofthe technical solutions of the embodiments of the
present invention.

What is claimed is:

1. A method for controlling memory startup, wherein the
method is applied to a control apparatus, the control apparatus
comprises a preset data segment, the preset data segment
comprises at least one sub data segment, and each sub data
segment of the preset data segment corresponds to one con-
figuration type; and the method comprises:

reading each sub data segment in a first data segment and

performing a first operation on a sub data segment of the
first data segment which corresponds to a first configu-
ration type to obtain a second data segment, wherein the
first data segment comprises a first sub data segment and
a second sub data segment, the first sub data segment is
obtained after a second operation is performed on a sub
data segment of the preset data segment and corresponds
to an actual configuration type of the memory, the sec-
ond sub data segment is from the preset data segment
and does not correspond to the actual configuration type
of the memory, and the first operation is an inverse
operation of the second operation;

determining whether the second data segment and the pre-

set data segment are equal; and

starting up the memory according to the first configuration

type when the second data segment is equal to the preset
data segment.

2. The method according to claim 1, wherein:

the reading each sub data segment in the first data segment

and performing the first operation on the sub data seg-
ment corresponding to the first configuration type to
obtain the second data segment comprises:

reading each sub data segment in the first data segment and

performing an inverse operation on the sub data segment
corresponding to the first configuration type to obtain
the second data segment.

3. The method according to claim 1, wherein when the
second data segment does not match the preset data segment,
the method further comprises:

reading each sub data segment in the first data segment and

performing the first operation on a sub data segment
corresponding to a second configuration type to obtain a
third data segment;

performing matching between the third data segment and

the preset data segment; and

starting up the memory according to the second configu-

ration type when the third data segment matches the
preset data segment.

4. The method according to claim 1, wherein when the
second data segment does not match the preset data segment,
the method further comprises:

switching an enabled/disabled state of a randomizer of the

control apparatus;

reading each sub data segment in the first data segment and

performing the first operation on the sub data segment
corresponding to the first configuration type to obtain a
fourth data segment;

performing matching between the fourth data segment and

the preset data segment; and

starting up the memory according to the first configuration

type when the fourth data segment matches the preset
data segment.

5. The method according to claim 4, wherein the switching
the enabled/disabled state of the randomizer comprises:
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switching the enabled/disabled state of the randomizer if
the first configuration type supports an enabled state and
a disabled state of the randomizer.

6. An apparatus for controlling memory startup, wherein
the apparatus comprises a preset data segment, the preset data
segment comprises at least one sub data segment, and each
sub data segment of the preset data segment corresponds to
one configuration type; and the apparatus comprises:

a reading unit, configured to read each sub data segment in
afirst data segment and perform a first operation on a sub
data segment of the first data segment which corre-
sponds to a first configuration type to obtain a second
data segment, wherein the first data segment comprises
a first sub data segment and a second sub data segment,
the first sub data segment is obtained after a second
operation is performed on a sub data segment of the
preset data segment and corresponds to an actual con-
figuration type of the memory, the second sub data seg-
ment is from the preset data segment and does not cor-
respond to the actual configuration type of the memory,
and the first operation is an inverse operation of the
second operation;

a matching unit, configured to determine whether the sec-
ond data segment and the reset data segment are equal;
and

a startup unit, configured to start up the memory according
to the first configuration type when the second data
segment is equal to the preset data segment.

7. The apparatus according to claim 6, wherein:

the reading unit is configured to read each sub data segment
in the first data segment and perform an inverse opera-
tion on the sub data segment corresponding to the first
configuration type to obtain the second data segment.
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8. The apparatus according to claim 6, wherein when the

second data segment does not match the preset data segment,

the reading unit is further configured to read each sub data
segment in the first data segment and perform the first
operation on a sub data segment corresponding to a
second configuration type to obtain a third data segment;

the matching unit is further configured to perform match-
ing between the third data segment and the preset data
segment; and

the startup unit is further configured to start up the memory
according to the second configuration type when the
third data segment matches the preset data segment.

9. The apparatus according to claim 6, wherein when the

second data segment does not match the preset data segment,
the apparatus further comprises a randomizer and a switching
unit, wherein:

the switching unit is configured to switch an enabled/dis-
abled state of the randomizer of the apparatus;

the reading unit is further configured to read each sub data
segment in the first data segment and perform the first
operation on the sub data segment corresponding to the
first configuration type to obtain a fourth data segment;

the matching unit is further configured to perform match-
ing between the fourth data segment and the preset data
segment; and

the startup unit is further configured to start up the memory
according to the first configuration type when the fourth
data segment matches the preset data segment.

10. The apparatus according to claim 9, wherein the

switching unit is configured to:

switch the enabled/disabled state of the randomizer if the
first configuration type supports an enabled state and a
disabled state of the randomizer.
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